Objectives To study the risk of non-fatal injury at low levels and moderate levels of alcohol consumption as well as the differences in risk across modes of injury and differences among alcoholics. Methods Data are from patients aged 18 years and older collected in 2001-02 by the WHO collaborative study on alcohol and injuries from 10 emergency departments around the world (n = 4320). We used a case-crossover method to compare the use of alcohol during the 6 hours prior to the injury with the use of alcohol during same day of the week in the previous week. Findings The risk of injury increased with consumption of a single drink (odds ratio (OR) = 3.3; 95% confidence interval = 1.9-5.7), and there was a 10-fold increase for participants who had consumed six or more drinks during the previous 6 hours. Participants who had sustained intentional injuries were at a higher risk than participants who had sustained unintentional injuries. Patients who had no symptoms of alcohol dependence had a higher OR. Conclusion Since low levels of drinking were associated with an increased risk of sustaining a non-fatal injury, and patients who are not dependent on alcohol may be at higher risk of becoming injured, comprehensive strategies for reducing harm should be implemented for all drinkers seen in emergency departments.
Introduction
Reports of alcohol use that used the case-crossover design have shown that alcohol use is a strong risk factor for all causes of non-fatal injuries among patients attending emergency depart--ments. [1] [2] [3] [4] These reports, along with others that have sampled patients in the general population, have concluded that alcohol use is associated with driving accidents, 5 violence, 6, 7 suicide, 8 and inju--ries such as falls, trips and burns -that is, non-traffic injuries in general. [9] [10] [11] [12] [13] [14] The unique feature of the case-crossover study is that this method allows the ef--fect of acute alcohol use to be separated from chronic effects of consumption (such as those that occur in people who abuse alcohol or are dependent on it). 15 Both are matters of great interest to public health policy-makers, such as when trying to establish "safe limits" for drinking across various situations, 16 and
Multicentre study of acute alcohol use and non-fatal injuries: data from the WHO collaborative study on alcohol and injuries Guilherme 17 The case-cross--over method seems especially appropri--ate when studying the risk of non-fatal injury among people who consume only low levels or moderate levels of alcohol, 18 when assessing differences in risk across modes of injury 1 and when determining whether alcoholics may have a different risk of non-fatal injury compared with non-dependent drinkers. 19 Although these issues have been par--tially addressed in prior case-crossover reports, 1, 4, 20 which have found mixed results, an important factor in a detailed analysis of these issues is the small sample size used in most studies, which affects the power of the analysis of the effects on those who consume only small amounts of alcohol and the comparisons that are made across key modifiers of the effects. The WHO collaborative study on alco--hol and injuries 21 is a large multicentre survey of injured patients presenting in hospitals worldwide; its data can be used to help circumvent these limitations. The goals of this paper are to report on the risk of non-fatal injury according to levels of acute use of alcohol; thus, looking at a dose-response relationship. We also seek to compare risk estimates for patients who are heavy drinkers and those who are chronic alcoholics across modes of injury.
Methods
Data from the WHO collaborative study on alcohol and injuries were collected in 2001-02 from emergency departments in Argentina, Belarus, Brazil, Canada, China, the Czech Republic, India, Mexico, Mozambique, New Zealand, South Africa and Sweden. The methods used were similar to those used previously in emergency department studies in a number of countries. 22 Probability sam--ples were drawn from patients admitted within 6 hours of an injury at each site; each shift during each day of the week was represented equally in the sampling. The target sample size was 500 patients from each site. Patients were approached as soon as possible to obtain informed consent for participation in the study. The total sample size of participants aged 18 years or older was 5243 patients, representing a 91% response rate. In their interviews, researchers at two sites (Mozambique and South Africa) did not include the questions required for case-crossover analysis and their data were excluded, leaving a final sample size of 4320 participants. Interviewers were trained and supervised by study collaborators. Interviewers administered a standard 25-minute questionnaire. Further details on the sample have been presented elsewhere.
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Interview
The questionnaire was translated and then back-translated into each language; it included questions on whether the participant reported drinking during the 6 hours before the injury, an estimate of the amount of alcohol consumed during the same 6-hour period in the previous week, an estimate of the number of drinks consumed during each period, and the usual quantity of alcohol consumed and the frequency of alcohol use during the past year. Questions on quantity and frequency were based on questionnaires used in a number of emergency room studies. 11, 23 A measure of heavy drinking was developed; participants were classi--fied as heavy drinkers if they reported having had five or more drinks on one occasion at least yearly. Except in New Zealand, participants were also asked the four questions that comprise the Rapid Alcohol Problems Screen (RAPS4), which measures alcohol dependence. 24 This instrument was developed in an emergency department population. It is based on an optimal set of screening items from several instruments. 25 It has been found to perform as well or better than other screening instruments for al--cohol dependence when compared with the International statistical classification of diseases and related health problems, 10th edition, and the Diagnostic and statistical manual of mental disorders, 4th revision, 26 when used in emergency department populations [27] [28] [29] and in the general population. 30 Using RAPS4, participants are asked the following questions. Patients responding positively to one or more items are considered to be dependent on alcohol.
• During the past 12 months have you had a feeling of guilt or remorse after drinking?
• 
Data analysis
Following the method used in a prior report 4 we matched responses from two In some cases data do not add up to 4320 either because data were missing for whether alcohol was consumed 6 hours before the injury or due to weighting and rounding.
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different points in time for each partici--pant in order to compare participants' reported use of alcohol during the 6 hours before being injured with their use of alcohol during the same time on the same day of the previous week. The vol--ume of alcohol consumed during each 6-hour period was analysed by convert--ing the number and volume of drinks to pure ethanol; 16 ml was used as the conversion factor for a standard drink. The volume of alcohol consumed was analysed as both a categorical variable and a continuous variable to determine possible modifiers of effects. Conditional logistic regression was used to calculate the odds ratios (OR) for matched pairs and 95% confidence intervals (CIs). 15, 31 Variation in the mag--nitude of the OR across levels of fixed characteristics, such as age, was exam--ined using the χ² test of homogeneity. 31 Generalized additive models were devel--oped using Stata statistical software 32 and were used as an additional tool to inspect the shapes of the curves for po--tential effect modifiers on a continuous scale. Table 1 presents the distribution of the sample according to participants' exposure to alcohol (for example, drank alcohol 6 hours prior to the injury or did not drink alcohol before the injury) as well as presenting key demographic data. (Some values have been rounded and weighted because some sites used a weighted sampling scheme to guarantee the representativeness of sampling for hospital shifts and days of the week.) In the total sample, 18.1% (776/4290) drank alcohol prior to being injured. The prevalence of exposure to alcohol varied from a low of 6.3% (14/221) in Canada to a high of 38.5% (59/153) in New Zealand. Participants exposed to alcohol were more likely to be male, younger (aged <30 years) and admitted with intentional injuries. A total of 487 patients drank alcohol 6 hours prior to being injured but did not drink during the control period (classified as discordant pairs) -that is, they did not have a drink at the same time on the same day of the week during the week prior to the injury; 85 patients drank during the control period but not during the 6 hours prior to injury (also classified as discordant pairs). The OR for sustaining an injury if participants had consumed alcohol in the 6 hours prior to being injured was 5.7 (95% CI = 4.5-7.3). Table 2 shows that falling or tripping were the most common causes of injury, accounting for 32.4% (1322/4079) of all injuries; the largest OR for consuming alcohol and being injured was found for intentional self-inflicted injuries (OR = 23.1; 95% CI = 3.1-171.0). Table 3 presents the cross-tabula--tion of the number of drinks consumed 6 hours prior to the injury with the number of drinks consumed during the control period. The OR for each level of consumption is presented; the number of drinks consumed is presented as a continuous variable. The risk of injury increased with the consumption of just a single drink, and this risk increased 10-fold when six or more drinks were consumed. This suggests there is a doseresponse relationship. Using the number of drinks as a continuous variable, each additional drink increased the risk of injury by 25%. Table 4 presents the odds ratios associated with the number of drinks consumed (on a continuous scale) ac--cording to possible modifiers of effects. Demographic variables did not modify effects, but the mode of injury and chronic alcohol use did affect the ORs. Although alcohol use increased the risk of all types of injury, those patients with an intentional injury (either self-inflicted or inflicted by someone else) were at higher risk than patients who had unin--tentional injuries. Participants who were not classified as being dependent on alcohol by the RAPS4 and participants who reported no heavy drinking were more likely to be injured after drinking than those who were classified as heavy drinkers or as being dependent on alco--hol by the RAPS4. 
Findings
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Alcohol use and injuries treated in emergency departments Guilherme Borges et al. Generalized additive model curves for participants are shown in Fig. 1 . Those classified as not dependent had a higher intercept (and thus were at a higher risk of injury) than those classified as depen--dent, but both curves were parallel across the spectrum of alcohol volume, suggest--ing similar dose-response relationships for those who were dependent and those who were not dependent.
Discussion
Main findings
In this large sample of patients with nonfatal injuries attending 10 emergency departments worldwide we found that the risk of injury increased when pa--tients had a single drink (OR = 3.3; 95% CI = 1.9-5.7), and there was a 10-fold increase when six or more drinks were consumed. Taken together, the data from categorical and continuous variables sug--gest that at first the risk increases more steeply and then it becomes more attenu--ated -that is, the prevalence of injury could be reduced if, for example, drivers abstained from drinking. Demographic variables (age, sex and education) did modify the effect, but the mode of injury and chronic alcohol use affected the odds ratios. Patients with intentional injuries (either self-inflicted or inflicted by oth--ers) had higher ORs than patients with unintentional injuries. Patients without symptoms of alcohol dependence and those who were not heavy drinkers had higher ORs than patients who were classified as dependent on alcohol or as heavy drinkers. This is the first case-crossover study to show that having only a single drink is associated with a non-fatal injury. This finding has important implications for prevention although few injured patients reported drinking only one drink during the 6 hours prior to the event. Vinson et al. 1 showed that consuming 1-3 drinks 6 hours before an injury increased the risk of being injured by 1.7 times (95% CI = 0.8-4.0) when compared with drinking the day before the injury. In a larger study, Vinson et al. 2 identified a dose-response relationship between consuming as few as 1-2 alcoholic drinks and risk of injury (OR = 1.8; 95% CI = 1.3-2.6) when the drinking patterns of participants who had had a drink within the 6 hours before the injury were com--pared with their drinking the day before. Other, more traditional, case-control studies in emergency departments have also shown a dose-response relation--ship for the risk of injury. 17, 33 The doseresponse finding in our study is consis--tent with those found in a studies of fatal recreational boat injuries, 34 non-fatal injuries incurred while bicycling 35 and traffic accidents. 5 A previous analysis by our group, using data only from Mexico, did not find an increase in the risk of injury when consuming only one drink 6 hours before an injury was compared with alcohol use during the same time period the day prior to or the month prior to the injury. 36 Some reports have tried to disen--tangle differences between acute alcohol use and risk of injury according to the participant's usual consumption pat--tern; 17 this is a matter of great interest to public health professionals. 37 Studies of drivers involved in fatal crashes 19 and cross-sectional data from a study of drinking and driving, 38 as well as data from population surveys of drinking and injury, 39 have suggested that episodes of intoxication may have a different im--pact among people who do not usually drink heavily. It has also been suggested that "more frequent drinkers have less risk at all blood alcohol concentration levels, including zero, than less frequent drinkers." 19 An inherent difficulty with most research in this area is the fact that for individuals, there is a correlation be--tween chronic and acute drinking. The case-crossover study design is especially useful in disentangling the effect of both types of exposure, 40, 41 and Vinson et al. 2 and Borges et al. 3 have addressed this issue in studies in emergency depart--ments, but their studies had conflicting results. In a case-control analysis, Vinson et al. 2 showed that participants who did not have "alcohol use disorders" were at greater risk of being injured when com--pared with participants who had alcohol use disorders, but the reverse relationship was observed in case-crossover analyses. Borges et al. 3 showed that patients who did not have an alcohol use disorder were at higher risk of sustaining an injury
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than patients who had an alcohol use disorder. In our report, patients who were not classified as dependent on al--cohol (using RAPS4) and light drinkers (those who reported drinking <5 drinks on all occasions during the past year) were at a higher risk of being injured than patients classified as dependent on alcohol or heavy drinkers. This seems counterintuitive because it is known that alcoholics have an increased risk of injury. 20, 42, 43 Since patients with alcohol use disorders have a greater baseline risk for injury when compared with patients who do not have alcohol use disorders and because they drink more often, they will be at greater overall risk for injuries associated with drinking. While the chronic use of alcohol may lead to a higher risk of accident and injury, the acute effects of consuming alcohol among those who do not drink regularly, such as adolescents, may put an individual at greater short-term risk. Future research should try to discover mechanisms related to this finding and the influence of using different control periods (prior day, prior week, etc.) on estimates of relative risk.
Alcohol use was associated with all modes of injury, but higher risks were evident for self-inflicted injuries. Vinson et al. 20 showed in case-control and case-crossover analyses that odds ratios for violence-related injuries are especially high when the injury is associ--ated with alcohol use during the 6 hours prior to injury (OR = 34; 95% CI = 4.7-250); this finding has been reported by others 6, 36, 44, 45 and confirmed by this research. The risk of suicide attempts was especially high in our study, confirming a more limited finding from a frequency analysis of a case-crossover study in a sample of patients from Australia, Canada, Mexico and the United States 46 as well as a study in Texas 47 and a hospital-based case-control study in Mexico City. 48 Previous case-crossover reports 1 have reported higher, but not statistically significant, ORs for mo--tor vehicle accidents, falls and "other injuries". Vinson et al. 2 have reported higher risks for motor vehicle accidents, falls and injuries caused by being struck by or against objects; 2 their ORs were similar to the results reported here. Recent case-control, 49 ecological 50 and longitudinal 51 studies have also docu--mented these associations. Nonetheless, this paper is the first to present estimates of odds ratios across several injury types and to formally test for differences across the modes of injury.
Study limitations
This study is limited to an analysis of data from patients with non-fatal injuries who attended specific emergency depart--ments. Although the study design pro--vides a representative sample of patients from each facility, patients may not be representative of other facilities in the city or the country. In this paper, com--mon estimates for the risk of injury have been emphasized, and further work will examine the heterogeneity in estimates of odds ratios across sites. 21 Additionally, as is common with other studies con--ducted in emergency departments, cases cannot be assumed to be representative of other people who were injured but did not seek medical attention.
All analyses reported here are based on the participant's reported alcohol consumption at different times, and it is possible that participants were more likely to recall their consumption more accurately immediately before an injury than during a previous period. Differen--tial recall may lead to an overestimate of the association between alcohol and injury if patients are more likely to remember and report alcohol use in the short term. Prior case-crossover research on alcohol consumption and injury has used other control periods, [1] [2] [3] [4] ranging from a day to a year, suggesting that the findings reported here are robust. Legal or other issues, however, may encour--age patients to minimize their reports of drinking prior to an injury, for ex--ample, if they were involved in a traffic accident. On the other hand, it is also possible that patients may overestimate their drinking; for example, those with violence-related injuries may over-report alcohol consumption to excuse behav--iour that would otherwise be seen as socially unacceptable. 52 Clearly, more research on the validity of methods for eliciting alcohol use in case-crossover analyses is needed.
Despite the fact that case-crossover studies are well suited to control for between-person confounders, they do not remove the possibility that withinperson confounders exist. For example, in our study it is possible that a patient may have been suffering from a transient depressive episode that gave rise to an increase in alcohol consumption. This co-occurrence of depression and alcohol use, or any other psychiatric disorder or substance use, could confound estimates of odds ratios. Because we lack measures of other acute variables that vary over time and that could be considered pos--sible confounders of the relationship between acute alcohol use and injury, we cannot quantify this bias or adjust our results accordingly. Also, when looking at specific injuries, we did not take into account the fact that in a job relatedaccident, for example, the control period should ideally be one during which the person was working. Nevertheless, it is unlikely that these two limitations fully explain estimates of odds ratios that ranged from 3.3 to 23.1. 
Resumen
Estudio multicéntrico sobre consumo agudo de alcohol y traumatismos no mortales: datos de un estudio en colaboración de la OMS sobre el alcohol y los traumatismos Objetivos Estudiar el riesgo de traumatismo no mortal a niveles moderados y bajos de consumo de alcohol, así como el distinto riesgo asociado a cada tipo de traumatismo y las diferencias según el grado de dependencia del alcohol. Métodos En 2001 -2002, como parte del estudio en colaboración de la OMS sobre el alcohol y los traumatismos, se reunieron datos sobre pacientes de 18 años o más atendidos en 10 departamentos de urgencias en todo el mundo (n = 4320). Utilizamos un método de casos cruzados para comparar el consumo de alcohol durante las 6 horas anteriores al traumatismo y el consumo de alcohol durante el mismo día de la semana anterior. Resultados El riesgo de traumatismo aumentaba tras consumir una sola bebida (razón de posibilidades (OR) = 3,3; intervalo de confianza del 95% = 1,9-5,7), y se multiplicaba por 10 entre quienes habían tomado seis o más bebidas durante las 6 horas precedentes. Los participantes que habían sufrido traumatismos intencionales presentaban un riesgo mayor que el de los participantes que habían sufrido traumatismos no intencionales. Los pacientes sin síntomas de dependencia del alcohol presentaban una OR más elevada. Conclusión Considerando que los niveles bajos de consumo de alcohol se asociaban ya a un mayor riesgo de traumatismo no mortal, y que los pacientes sin dependencia del alcohol presentan quizá un mayor riesgo de sufrir traumatismos, convendría aplicar estrategias integrales de reducción de daños con todas las personas que sean atendidas en departamentos de urgencias y hayan bebido.
Conclusions
Within the scope of these limitations, this report on a large and representative sample of patients attending emergency departments shows that consuming even one drink may increase the risk of injury. Risks for both heavy and light drinkers as well as for all modes of injury may be increased. The data suggest that emer--gency departments should make efforts to counsel all who drink alcohol on their increased risk of injury. O
